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（ 続紙 １ ）                             
京都大学 博 士（ 理 学 ） 氏名 Michele OLIOSI 
論文題目 
New viable theories of modified gravity: Minimal Theories and Quasidilaton 
(新しい修正重力理論：ミニマル理論と準ディラトン) 
（論文内容の要旨） 
In the last few decades, several alternative models of gravity have been developed in the hope to produce 
large-scale deviations from general relativity (GR). The principal aim of this program is to uncover what physics 
could be at works behind the present-day acceleration of the Universe, other than a fine-tuned cosmological 
constant. Among other motivations to explore new models of gravity are also the other puzzles of cosmology, 
such as dark matter, as well as the incompleteness of our description of gravity in the UV. However, satisfying 
the constraints from current observations while guaranteeing full theoretical consistency is still a challenging 
task for several such constructions; both do indeed put strong restrictions on the theory space of gravitational 
theories. Two notable examples are the instabilities that plague some of the cosmological realizations of 
massive gravity theories and its extensions, or the recent restrictive bound on the speed of tensor modes from 
the multi-messenger observation of a neutron star binary merger. 
In this thesis we show that there exist new classes of alternative theories of gravity that are observationally 
and theoretically viable, and produce interesting phenomenology. In particular, we focus first on minimally 
modified gravity (MMG) theories, which propagate only the two tensor modes by means of violations of the 
Lorentz symmetry in the gravitational sector. In this context, we present a class of theories constructed on the 
basis of the existence of an Einstein frame, in which the gravitational Lagrangian is equivalent to GR. As 
observational constraints, we consider in particular the bound on the speed of tensor modes, as well as on the 
variation of the gravitational constant. We find that there subsists a wide class of interesting possibilities to 
modify GR. In addition to this construction, we review other theories that fall into the MMG class. 
As a second example of a new alternative theory of gravity, we construct and study the minimal theory of 
quasidilaton massive gravity (MQD). This theory is motivated by some difficulties to find viable Friedmann-
Lemaitre-Robertson-Walker cosmologies in the context of quasidilaton massive gravity theories, but can also be 
effectively understood as an extension of a specific MMG theory, the minimal theory of massive gravity, by 
rendering dynamical part of the fiducial metric structure. We show that MQD is viable for a wide region of its 
parameter space, that it will be efficiently constrained by future cosmological surveys, and can sustain 
interesting phenomenology, in particular produce weak gravity while propagating the same number of degrees 
of freedom as usual scalar-tensor theories.  
In order to motivate the models we present, this thesis also includes two compact review chapters, which 
cover respectively the standard model of gravity and cosmology, and several alternatives to GR together with 
current and prospective constraints. In light of the large number of future observational efforts to constrain the 
cosmological dynamics as well as the behavior of gravity on these scales, modelbuilding efforts come by as 





















る。そのうち３編は minimal theory of quasidilaton massive gravity (MQD) に
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